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INTRODUCTION
This chapter presents annual pollutant
loading and remova estimates for the CWT
industry associated with each of the subcategories
and regulatory options considered by EPA in
deveoping the proposed effluent limitations and
pretreatment standards. EPA estimated the
pollutant loadings and removals from CWT
facilitiesto evaluate the effectiveness of different
treatment technologies and to evaluate how costly
these regulatory options were in terms of
pollutant removals. EPA aso used this
information in analyzing potential benefits from
the removal of pollutants discharged to surface
waters directly or indirectly through publicly
owned treatment works (POTWSs). EPA
estimated raw, current, and post-compliance
pollutant loadings and pollutant removals for the
industry using data collected from the industry
throughout development of the proposed rule.
This assessment uses the following definitions for
raw, current, and post-compliance pollutant
loadings:
Raw loadings -- For the metals and organics
subcategory, raw loadings represent CWT
waste receipts, that is, typicaly untreated
wastewater as received from customers. For
the ails subcategory, raw loadings represent
the effluent from theinitial processing of ail
bearing, CWT waste recaipts, that is, effluent
from emulsion breaking and/or gravity
separation.
Current loadings -- These are the pollutant
loadings in CWT wastewater that are
currently being discharged to POTWs and
surface waters. These loadings account for
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wastewater treatment currently in place at
CWTs.

Post-compliance loadings -- These are the
pollutant loadings in CWT wastewater that
would be discharged to POTWs and surface
waters if the proposed rule is promulgated.
EPA cdculated these loadings assuming that
all CWTs would achieve treatment at least
equivaent to that which may be achieved by
employing the technology option selected as
the basis of the limitations or standards.

Thefollowing information is presented in this
chapter:
Section 12.2 summarizes the data sources
used to egtimate pollutant loadings and
removals;
Section 12.3 discusses the methodol ogy used
to estimate current loadings;
Section 12.4 discusses the methodol ogy used
to estimate post-compliance pollutant
loadings,
Section 12.5 discusses the methodol ogy used
to estimate pollutant removals;
Section 12.6 presents the pollutant loadings
and removals for each regulatory option,
including current and post-compliance
pollutant loadings.

DATA SOURCES 12.2

As previously explained in Chapter 2,
EPA primarily relied on three data sources to
estimate pollutant loadings and removals:
industry responses to the 1991 Waste Treatment
Industry Questionnaire, industry responses to the
Detalled Monitoring Questionnaire, and
wastewater sampling data collected by EPA.
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Chapter 2 of this document discusses each of
these data sources in detail.

METHODOLOGY USED TO DEVELOP
CURRENT LOADINGS ESTIMATES 12.3

EPA caculates current loadings for a
specific facility from the effluent flow rate of the
facility and the concentration of pollutantsin its
effluent obtained from effluent monitoring data.
EPA does not have data for every facility in the
database to calculate current loadings. For some,
EPA has no effluent monitoring data, while for
others, EPA may have only limited monitoring
data for afew parameters. In many cases, EPA
has effluent monitoring data, but the data do not
represent CWT wastewaters only. As discussed
previoudy, most CWT facilitiescommingle CWT
wastewaterswith non-CWT wastewaters such as
industrial wastestreams or stormwater prior to
monitoring for compliance. Most CWT facilities
with waste receipts in more than one subcategory
commingle CWT wastestreams prior to
monitoring for performance. Some facility
supplied data, therefore, is insufficient for
estimating current loadings.

When possible, EPA determined current
loadings for an individual facility based on
information reported by that facility. For most
CWT facilities, however, EPA had to develop
estimated current loadings. EPA’s methodol ogy
differs depending on the subcategory of CWT
facilities and individual facility characteristics.
Factorsthat EPA took into account in estimating
current loadings include: 1) the analytical data
available for the subcategory; 2) the
characterigtics of thefacilities in the subcategory;
and 3) thefacility’ streatment train. For facilities
in multiple subcategories, EPA estimated
loadings for that portion of the wastestream in
each subcategory and subsequently added them
together. The sections that follow discuss the
current loadings methodologies for each
subcategory.
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Current Loadings Estimates for

the Metals Subcategory 1231

EPA calculated current loadings for the
metals subcategory facilities by assigning
pollutant concentrations based on the type of
treatment currently in-place at each facility. EPA
placed in-place treatment for this subcategory in
one of five classes:

1) raw, or no metals treatment;

2) primary precipitation with solids-liquid
separation;

3) primary precipitation with solids-liquid
separation plus secondary precipitation with
solids-liquid separation;

4) primary precipitation with solids-liquid
separation plus secondary precipitation with
solids-liquid separation followed by multi-
media filtration (EPA based the
BAT/BPT/PSES proposed limitations and
standards for this subcategory on this
technology); and

5) sdective metals precipitation with solids-
liquid separation plus secondary precipitation
with solids-liquid separation plus tertiary
precipitation with solids-liquid separation
(EPA based the NSPS/PSNS proposed
limitations and standards on this
technology).

Table 12.1 shows the current loadings estimates
for each classification and the following five
sections (12.3.1.1 through 12.3.1.5) detail the
estimation procedure for each classification.
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Table12.1. Metals Subcategory Pollutant Concentration Profiles for Current L oadings

BAT Selective

Raw Primary  Secondary Option Metas

Treatment Precipitation Precipitation Technology Precipitation
Pollutant of Concern (ug/L) (ug/L) (ug/L) (ug/L) (ug/L)
CONVENTIONALS
Oil and Grease 2 685,300 143,160 93,348 56,279 < 5,000
Total Suspended Solids (TSS) 27,957,052 840,000 833,266 113,197 9,250
PRIORITY METALS
Antimony 116,714 7,998 768 170 21
Arsenic 1,790 84 280 143 11
Cadmium 44,629 21 63 45 82
Chromium 1,186,645 387 671 1,177 40
Copper 1,736,413 448 800 581 169
Lead 211,044 393 356 117 55
Mercury 300 50 6 1 0
Nickel 374,739 2,787 1,968 1,070 270
Sdlenium 328 514 433 347 210
Silver 1,105 91 70 23 5
Thallium 461 26 240 N/Al 21
Zinc 978,167 3,900 3,550 422 206
NON-CONVENTIONAL METALS
Aluminum 378,955 5,580 27,422 856 73
Barium 941 N/AY 221 N/AY N/AY
Boron 153,726 31,730 32,131 8,403 66,951
Cobalt 25,809 254 200 115 57
Iridium 51,231 3,283 3,500 500 N/AY
Iron 588,910 15,476 8,018 6,803 387
Lithium 114,438 53,135 976 1,927 N/AY
Manganese 26,157 245 2,195 49 12
Molybdenum 48,403 3,403 2,690 1,747 528
Silicon 284,693 2,590 1,238 1,447 356
Strontium 7,605 3,561 1,223 100 N/AY
Tin 1,337,924 1,026 552 90 28
Titanium 795,623 239 45 57 4
Vanadium 38,570 37 85 12 11
Yttrium 96 26 48 5 5
Zirconium 1,477 N/AY 762 1,287 N/AY

CLASSICAL PARAMETERS
Chemical Oxygen Demand (COD) 13,963,394 10,628,000 4,537,778 1,333,333 108,802

Hexavaent Chromium 1,923,560 4,114 361 800 43
AmmoniaasN 216,097 120,790 89,997 15,630 9,123
Cyanide 12,285 763 1,910 82 N/A?

YConcentration values for certain pollutants were not available for some classifications.

2EPA determined that the oil and grease concentration listed for raw loadings includes data from a facility (4382)
which commingles oils subcategory waste receipts with metals subcategory receipts. The recalculated raw loadings
oil and grease concentration is 27,589 ug/L, after excluding the data from the facility 4382. EPA will incorporate
this change into the overall 1oadings and removals cal cul ations between proposal and promulgation.
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Raw Loadings for the
Metals Subcategory 123.1.1

EPA classified metals subcategory facilities
with no chemical precipitationinthe “raw” class
(evenif they had other treatment in place, such as
activated carbon). EPA assigned the “raw”
current loadings estimates to three facilitiesin the
metals subcategory. EPA based its estimates for
raw wastewaters on data from eight sample
points at five sampling episodes (refer to Table
12-2 for sample episode and sample point
identifiers). The datafrom these episodes include
composite samples from continuous systems and
grab samples from batch systems. |In order to
compare and use continuous and batch system
data interchangeably, EPA caculated a daily
average vaue for the batch systems by averaging
sample measurements from all batches for a
singleday. Therefore, if the facility treated nine
batches during afour day

sampling episode, EPA calculated four daily
averagesfor theepisode. EPA incorporated non-
detect measurements at the sample-specific
detectionlevels. The Agency averaged duplicate
batch samples together first, and then included
the averaged value in the daly average
calculation.

Once EPA calculated daily averages for the
batch systems, EPA then averaged the batch daily
averages with the dailly composite values to
obtain raw pollutant concentrations. As an
illustrative example, Table 12-2 shows the data
used to obtain the raw wastewater estimation for
aluminum: 378,955 ug/L. Table 12-2 shows that
this estimation comes from twenty-nine daily
averages (some from continuous systems and
some from batch systems) from fifty-nine
analyses. Raw wastewater estimations for other
pollutants were calculated in a similar manner.

Table 12-2. Example of Metals Subcategory Influent Pollutant Concentration Calcul ations®

Sample Point Raw Aluminum Daily Averages (ug/L) # of measurements
Episode 4378-01 389,338 189,223 3,128 8,376 23 (2 duplicate val ues)
Episode 4378-03 2,080,000 2,090,000 745,000 91,700 130,000 11 (2 duplicate values)
Episode 4055-01 31,800 838,275 260,000 5
Episode 1987-01 839,000 792,000 859,000 3
Episode 1987-02 577,500 53,400 3 (1 duplicate vaue)
Episode 4393-01 3,730 29,400 2 (1 non-detect value)
Episode 4382-07 84,400 139,000 171,000 145,000 330,000 6 (1 duplicate value)
Episode 4393-05 72,400 3,765 6,150 15,900 11,200 6 (1 duplicate and

1 non-detect value)

The Raw Aluminum Concentration is 378,955 ug/L -- the average of sample valuesin the table.

Primary Precipitation with Solids-
Liquid Separation Loadings 123.1.2

EPA edtimated pollutant concentrations
resulting from primary precipitation and solids-
liquid separation using data from EPA sampling
episodes and industry supplied effluent
monitoring data. EPA used data from three
sampling episodes and one facility’s effluent
monitoring data submissions to represent the
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current loadings for 32 of the metal's subcategory
facilities. The episodes used are detailed
monitoring questionnaire 613 (industry supplied
effluent monitoring data), sample point 16;
episode 4382, sample point 12; episode 1987,
sample point 3; and episode 4798, sample point
3. Thefacility supplied effluent monitoring data
was collected as grab samples from batch
systems. For each day, EPA averaged the batch
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samples together to obtain a daily average.
Conversdly, the EPA sampling episode data came
from continuous systems. Regardiess of the
sample type, the analysis averaged the daily
average values from afacility together to give a
facility average, then combined the four facility
averages to give a pollutant concentration
average. Table 12.1 shows the concentrations
representing primary precipitation for the relevant
pollutants of concern.

Secondary Precipitation with Solids-
Liquid Separation Loadings 12.3.1.3

EPA estimated current loadings for facilities
with secondary chemical precipitation using data
from three sampling points at three separate
episodes. These are episode 4393, sample point
13; episode 4382, sample point 12; and episode
4798, sample point 05 (which represents the
technology basis for the proposed metals
subcategory BPT/BAT/PSES option). EPA then
averaged thefadility average effluent values from
liquid-solids separation following secondary
chemical precipitation to give concentrations for
the relevant pollutants of concern. Table 12-1
summarizes these average values.

Technology Basis for the Proposed
BPT/BAT/PSES Option 4 Loadings  12.3.1.4
EPA used the long-term averages from
Metals Option 4 -- batch primary precipitation
with solids-liquid separation plus secondary
precipitation with solids-liquid separation
followed by multi-mediafiltration -- to represent
current loadings at three facilities in the metals
subcategory. The facility sampled by EPA that
employs the technology basis for the
BPT/BAT/PSES Option, obvioudly, is assigned
its current loadings. EPA modeled the loadings
for two facilities that utilize tertiary precipitation
with the BPT/BAT/PSES option current loadings.
EPA believes that facilities utilizing tertiary
precipitation will not need to alter their system to
meet the proposed pretreatment standards and
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limitations. By assigning current loadings
estimates based on the Option 4 technology basis
to the tertiary systems, EPA may have
overestimated current loadings at these two
facilities. However, EPA does not estimate any
post-compliance pollutant reductions at these
facilities.

Selective Metals Precipitation (NSPS/
PSNS Proposed Option 3) Loadings 12.3.1.5

Only one facility in the metals subcategory
utilizes selective metals precipitation. EPA
sampled this facility during development of this
rule. Therefore, the current loadings pollutant
concentrations for thisfacility are not estimates,
but measured data. Table 12.1 summarizes these
pollutant concentrations.

Current Loadings Estimates

for the Oils Subcategory 12.3.2

Based on questionnaire responses and site
visits, EPA found that all facilities which treat
oily wastewaters, for which EPA has data,
currently employ emulsion breaking and/or
gravity separation. |f emulsions are present in the
incoming waste receipts, the facility first makes
use of emulsion bresking. If not, the waste
recei pts generally bypass emulsion breaking and
thefacility processes the waste through a gravity
separation step for gross separation of the water
and the ail phase. A facility may often follow up
these pretreatment steps by other wastewater
treatment technologies. Therefore, EPA believes
that, at a minimum, it may characterize current
loadings for oils subcategory discharges by
analyzing samples obtained from the effluent of
emulsion breaking/gravity separation.

EPA has seven data sets which represent
effluent from emulsion breaking/gravity
separation systems. EPA collected these seven
data sets during EPA sampling episodes at
varioustypes of oily waste facilities. Six of these
seven data sets represent facilities that treat oily
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wastewater and recover/process used oil. One
facility, which primarily accepts bilge water,
performs oily wastewater treatment only. The
annua volume of treated oily wastewater
discharged at these facilities ranges from 174,000
gallong/year to 35 million gallons/year. Two of
the data sets represent facilities that only accept
non-hazardous wastes, while the other five data
sets represent facilities which are permitted by
RCRA to additionally accept hazardous wastes.

For each pollutant of concern, each of the
seven emulsion breaking/gravity separation data
sets contains the mean concentration of the data
collected over the sampling episode (usualy a
duration of five days). This mean includes
measured (detected) and non-detected values.
The value substituted for each non-detected
measurement was either 1) the sample-specific
detection limit or 2) the average of the measured
(detected) values across al seven data sets.
Section 12.3.2.1 discusses EPA’ s representation
of non-detect values for this analysis. Section
12.3.2.1 further discusses EPA’ s representation
of the one biphasic sample. Table 12-7 presents
a compiled summary of these seven data sets.
For each episode and each pollutant, the table
presents the mean concentration of the data
collected over the sampling episode. Figure 12-1
shows the procedure EPA used to estimate the
mean concentration data over the seven sampling
episodes.

EPA has facility-specific information in its
database for 84 oails subcategory facilities. Of
these 84 facilities, EPA has sampling data for
seven. For the remainder of the facilities, EPA
does not have current loadings data. EPA does,
however, have facility-specific information on the
volume of wastewater being discharged and the
treatment train currently in use. EPA evaluated
several ways to associate one of the seven
emulsion breaking/gravity separation data setsto
each of the facilities for which EPA needed to
estimate current performance. EPA, therefore,
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reviewed the seven emulsion breaking/gravity
separation data sets to determine if there was a
relationship between the concentration of
pollutants, and facility flow, but found no
evidence of relationship.

Consequently, EPA randomly assigned one
of the seven data sets to each of the facilities that
required current loadings estimates. For facilities
which only employ emulsion breaking/gravity
separation, EPA estimated current loadings for
each pollutant using values in the randomly
assigned data set. For facilities which use
additional treatment after that step, EPA further
reduced the pollutant loadings for certain
pollutants (or al pollutants depending on the
technology) in the randomly assigned data set to
account for the additional treatment-in-place at
the facility.

TREATMENT-IN-PLACE

As mentioned previoudly, there are many
configurations of treatment trains in this
subcategory. While EPA does not have sampling
data representing each of these treatment
configurations, EPA does have sampling data
representing each of the individua treatment
technologies currently in place a oily waste
facilities. While EPA collected all of the data at
CWT facilities, EPA collected some of the data it
used to develop treatment-in-place credits at
facilitiesin other CWT subcategories. For some
technologies, EPA has sampling data from a
single facility, while for others, EPA has
sampling data from multiple CWT facilities.

In order to estimate the current pollutant
reductions due to additional treatment-in-place at
oilsfacilities, for each technology, EPA compiled
and reviewed all CWT sampling data for which
EPA collected influent and effluent data. EPA
subjected the influent data to a similar screening
process asthe one used in determining long-term
averages. For each episode, EPA retained
influent and effluent data for a specific pollutant
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only if the pollutant was detected in the influent
at treatable levels (10 times the baseline value!)
at least 50 percent of thetime. For each facility,
EPA then calculated an “average’” percent
removal for metas (averaging the percent
removal for each metal), an “average’ percent
removal for organics, and an “average’ percent
remova for BOD; TSS, and oil and grease. EPA
rounded the averages to the nearest 5 percent.
When the “average” percent removal for more
than one third of the pollutants in a compound
class (i.e., metals, organics, BOD; TSS, and oil
and grease) was zero or less, EPA set the
“average’ percent removal for the class of
compounds equal to zero. EPA recognizes that
treatment technologies are not equally effectivein
reducing al metals and/or al organics from
wastewater, but believes this provides a
reasonable estimate. Theresult isthat, for some
pollutants, EPA believes it may have
underestimated the removals associated with the
additional treatment-in-place, while for other
pollutants, EPA may have overestimated the
removals.

Table 12-3 shows the percent removal
credited to each technology. For technologies
that EPA evaluated at more than one CWT
facility, the value for each class of compounds
represents the lowest value at the facilities. For
example, EPA sampled at two facilities that use
multimedia filtration. The average percent
removal of metal pollutants at facility 1 and
facility 2 is 60 percent and 30 percent,
respectively. Table 12-3 showsthat EPA used 30
percent to estimate metals removal in multimedia
filtration systems. EPA believes that using the
lower percent removal of the “best” performers
provides a reasonable estimate of the percent
removals of these technologies for the rest of the
industry and may even overstate the percent

Defined in chapter 15.
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removals for some facilities that may not be
operating the treatment technologies efficiently.

For some classes of compounds and some
technologies, EPA does not have empirical data
from the CWT industry to estimate percent
removals. For these cases, EPA assumed percent
removals based on engineering judgement. EPA
assumed that air stripping is only effective for the
removal of volatile and semi-volatile organic
pollutants. EPA also assumed that chemica
precipitation is ineffective for the treatment of
organic pollutants. Finally, EPA assumed a 50
percent reduction in organic CWT pollutants
through carbon adsorption treatment. EPA
recognizes that carbon adsorption, given the
correct design and operating conditions can
achieve much higher pollutant removals.
However, for thisindustry, EPA believes that the
complex matrices, variability in waste receipts,
and high loadings would compromise carbon
adsorption performance.
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Figure 12-1 Calculation of Current Loadings for Oils Subcategory
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Table 12-3. Treatment-in-Place Credit Applied to Oils Facilities

Pollutant Treatment Technology
Group Chemical Carbon Air Ultra Biological Multi- DAF Secondary
Precipitation Adsorption  Stripping filtration media/ Separtion
Sand
Filtration
BOD4 0 0 o* 55 50 10 10 5
Oil and 45 45 o* 85 65 0 60 30
Grease
TSS 85 0 o* 100 50 55 80 0
Metals 75 0 o* 75 15 30 50 0
Organics o* 50* 70 85 75 0 40 50

*Vaueis based on engineering judgement.

In determining current loadings for facilities
with additional treatment-in-place, EPA then
reduced the current loadings concentrations
established for the facility with gravity
separation/emulsion breaking aone by the
appropriate percent removal as defined above.
For facilitieswith multiple treatment technol ogies
intheir treatment train, EPA credited each of the
treatment technologies in the order that the
process occurs in their treatment train.

Issues Associated with Qils
Current Performance Analyses 123.2.1

This section describes four issues associated
with estimating the current performance of the
oils subcategory. The first issue is the dilution
required in analyses of some highly concentrated
samples representing the basdine technology
(emulsion breaking/gravity separation). The
second issue is the appropriate procedure for
incorporating the concentrations of a biphasic
sampleinto the estimates of current performance.
The third issue is the appropriateness of various
substitution methods for the non-detected
measurements, especidly of diluted samples. The
fourth issue discussed is EPA’'s approach to
assigning the seven emulsion breaking/gravity
separation data sets randomly to oils facilities.
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DiLUTION OF SAMPLES DURING

LABORATORY ANALYSIS
Effluent from emulsion breaking/gravity
separation  operations may be highly

concentrated, which may present difficulties in
analyzing such effluent. Consequently, in its
analysis of some samples, EPA needed to dilute
the samplesin order to reduce matrix difficulties
(such asinterference) to facilitate the detection or
guantitation of certain target compounds. For
some organic compounds, moreover, EPA also
had to dilute samples where a highly concentrated
sample could not be concentrated to the method-
specified final volume.

If EPA diluted a sample for analytica
purposes, EPA adjusted the particular pollutant
measurement to correct for the dilution. For
example, if asample was diluted by 100 and the
measurement was 7.9 ug/L, the reported value
was adjusted to 790 ug/L (i.e., 7.9 ug/L * 100).
In general, the sample-specific detection limits
(DLs) for a pollutant were equal to or greater
than the nominal quantitation limit described in
Chapter 15. Dilution generated sample-specific
DL s greater than the nominal quantitation limit.

Because wastes generated using the proposed
technologies will be less concentrated than
emulsion bresking/gravity separation operations,
EPA does not believe effluent samples collected
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to demonstrate compliance with the proposed
limitations and standards will necessitate dilution
and therefore result in effluent values with large
sample-specific DLs. Further, alaboratory can
overcome potential analytical interferences using
procedures such as those suggested in Guidance
on the Evaluation, Resolution, and
Documentation of Analytical Problems
Associated with Compliance Monitoring (EPA
821-B-93-001). Thus, in demonstrating
compliance, EPA would not alow dilution of a
sample to a sample-specific DL greater than the
limitation or standard.

BIPHASIC SAMPLES

EPA used a number of different analytica
methods to determine the pollutant levels in the
effluent samples from facilities that employ
chemica emulsion breaking/gravity separation
for treating oily wastewater. Each method is
specific to a particular analyte or to structurally
similar chemical compounds such as volatile
organics (analyzed by Method 1624) and
semivolatile organics (anayzed by Method
1625). In developing the laboratory procedures
described in Method 1625, EPA included a
procedure for analyzing aqueous samples and
another procedure for anayzing biphasic
samples. Some effluent samples from emulsion
breaking/gravity separation were biphasic. That
is, each sample separated into two distinct layers,
an aqueous layer and an organic one. In these
ingtances, if the phases could not be mixed, EPA
andyzed each phase (or layer) separately. Thus,
each pollutant in a sample analyzed by Method
1625 had two analytical results, one for the
organic phase and the other for the agueous
phase. There were three such samplesin the oils
subcategory. Only sample number 32823
(episode 4814B), however, represents oily wastes
following emulsion breaking/gravity separation.
This sample is part of one of the seven data sets
representing emulsion breaking/gravity

separation randomly assigned to facilities without
concentration data. For this sample, EPA
combined the two concentration values into a
single value for each pollutant analyzed using
Method 1625. The discussion below describes
the procedures for combining the two
concentration values and Table 12-4 summarizes
these procedures. Table 12-5 provides examples
of these procedures. DCN? 23.13

If the pollutant was detected in the organic
phase, EPA adjusted the analytical results to
account for the percent of the sample in each
phase. For sample 32823, 96 percent of the
sample volume was aqueous and the remaining 4
percent was organic. Thus, EPA multiplied the
aqueous value (detected value or sample-specific
DL) by 0.96 and the organic value by 0.04. EPA
then summed the two adjusted values to obtain
the total concentration value for the pollutant in
the sample.

If the pollutant was not detected in the
organic phase, EPA used several different
procedures depending on the pollutant and its
concentration in the agueous phase. A factor
which complicated EPA’s analysis was that
sample-specific DLsfor pollutants in the organic
phase were 1000° times grester than the
minimum levels for Method 1625. When a
measurement result indicates that a pollutant is
not detected, then the reported sample-specific
DL isan upper bound for the actual concentration
of the pollutant in the sasmple. When some
sample-specific DLsfor the organic phase (which
were 1000 times the minimum level) were

2 |temsidentified with document control
numbers (DCN) are located in the record to the
proposed rulemaking.

3 Because the volume of the organic phase was
small, the organic phase sample required dilution
(by 1000) for analysis. In contrast, the aqueous
phase had sufficient amount so that it was not
diluted.
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multiplied by 0.04, the adjusted non-detected
vaueswere greater than the measured amount in
the agueous phase. EPA concluded that
substituting the sample-specific DL for the non-
detected results in the organic phase in these
circumstances might over-estimate the amount of
pollutant in the sasmple. Thus, EPA applied one
of the two aternative substitution procedures
described bdow for the sample-specific DLs
resulting from the organic phase.

First, if EPA did not detect the pollutant in
either phase, EPA considered the sample to be
non-detect at the sample-specific DL of the
aqueous phase. Thisvalue for the agueous phase
was equa to the minimum level specified in
Method 1625.

Second, if the pollutant was detected in the
agueous phase (and non-detected in the organic
phase), EPA used a procedure that compared the
non-detected organic values to the detected
aqueous value adjusted by a partition ratio (550).
EPA determined this partition ratio using the
average of theratios of the detected organic phase
concentrations to the detected agueous phase

concentrationsfor the pollutants that had detected
values in both phases. There were twenty-two
pollutants that were used to caculate this value of
550. These pollutants are in four structural
groupings of organic pollutants. chlorobenzenes,
phenols, aromatic ethers, and polynuclear
aromatic hydrocarbons. The ratios were similar
in each of the structural groupings, consequently,
EPA determined that a single value for the
partition ratio was appropriate. EPA then
multiplied the aqueous phase concentration vaue
by this partition ratio of 550. If this value was
lessthan the sample-specific DL of the pollutant
in the organic phase, EPA substituted this value
for the organic phase sample-specific DL.
Otherwise, EPA used the organic phase sample-
specific DL. EPA then multiplied the values for
the aqueous and organic phases by the relative
volume amounts (0.96 and 0.04, respectively)
and summed them to obtain one vaue for the
sample.

Table 12-4. Biphasic Sample Calculations (Summary of rules for combining agueous/organic phase concs.)

Censoring types (i.e., detected or non-detected)

Method for obtaining

combined value

Aqueous phase Organic phase Combined result
(same as agueous)
NC NC NC 0.96* AQ + 0.04* ORG
ND NC ND 0.96*AQ (use DL) + 0.04*ORG
ND ND ND AQ (useDL)
NC ND (DL>550*AQ) NC 0.96*AQ + 0.04* (550*AQ)

ND_(DL<=550*AQ)

0.96*A0Q +0.04* ORG (use DL)

AQ = vaue for aqueous phase
ORG = value for organic phase

NC = non-censored (detected)
ND = non-detected

DL = sample-specific detection limit
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Table 12-5. Examples of Combining Aqueous and Organic Phases for Sample 32823

Pollutant Reported Concs. (ug/L) Concentration for  Calculation for Sample Comment
Sample (ug/L
Aqueous Phase  Organic Phase ple (uglL)
Acenaphthene 668.6 319,400 13,418 (0.96*668.6 ug/L) Concentrations are
+(0.04*319,400 ug/L)  weighted by relative
. amounts of the
Benzo(a)pyrene 158.4 162,950 6,670 (0.96 1*58.4 ug/L) sample volumein
+(0.04¥162,950 ug/L)  gqch phase: 96%

4.5-Methylene ND (10) 118,330 ND (4,743)  (0.96*10 ug/L) aqueous and 4%

Phenanthrene T +(0.04*118,330 ug/L) ~ organic

Aniline ND (10)* ND (10,000) ND (10) no calculation
necessary

1-phenyl 10.49 ND (10,000) 240.9 (0.96*10.49 ug/L) The sample-specific

-naphthalene +(0.04*550*10.49 ug/L) DL of 10,000 ug/L
for the organic phase
is greater than 5570
ug/L (i.e., 550 times
10.49 ug/L)

Alpha- 1,885.8 ND (10,000) 2,210 (1,885.8 ug/L*0.96) The sample-specific

Terpineol + (10,000 ug/L*0.04) DL of 10,000 ug/L

for the organic phase
islessthan 1,037,190
(i.e, 550 times
1885.8 ug/L)

* ND=non-detected measurement. The sample-specific DL is provided in the parentheses.
T None of measurements of the pollutants of concern from this sample resulted in a non-detected measurement
for the agueous phase with a detected measurement for the organic phase. This analyte is shown for demonstration

pUrpOSES.

¥ None of measurements of the pollutants of concern from this sample resulted in a detected measurement for the
agueous phase with a sample-specific DL for the organic phase that was greater than 550 times the measurement
from the aqueous phase. Thisanalyteis shown for demonstration purposes.

NON-DETECT DATA IN COMPLEX SAMPLES

EPA included vaues for measurements
reported as "'non-detected" when it calculated the
mean for each pollutant of concern in the seven
emulsion breaking/gravity separation data sets.
In some instances, the measurements reported as
non-detected had sample-specific detection limits
that were wel in excess of the minimum
analytica detection limits. The high sample-
specific detection limits occurred because the
samples contained many pollutants which
interfered with the analytical techniques. EPA
considered several approaches for handling these
sample-specific non-detected measurements
because, by definition, if a pollutant is ‘not

detected’, then the pollutant is either not present
at all (that is, the concentration is equal to zero)
or has a concentration va ue somewhere between
zero and the sample-specific detection limit (DL).

EPA considered the following five
approaches to selecting a value to substitute for
non-detected measurements:

1. Assume that the pollutant is not present in
the sample and substitute zero for the non-
detected measurement (that is, ND=0).

2. Assume that the pollutant is present in the
sample at a concentration equal to the
minimum analytical level (that s,
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ND=minimum analytica detection limit
(MADL)).

3. Assume that the pollutant is present at a
concentration equal to half the sample-
gpecific DL (that is, ND=DL/2). (In generd,
the values of the sample-specific DLs are
equal to or greater than the values of the
minimum analytical detection limitsused in
the second approach.)

4, Assume that the pollutant is present at a
concentration equal to the sample-specific
DL (that is, ND=DL). This is the
substitution approach that was used in the
1995 proposal, for the influent pollutant
loadings for the other two subcategories, and
for the proposed limitations and standards
for al three subcategories.

5. Assume that the pollutant is present at a
concentration equal to either the sample-
specific DL or the mean of the detected (or
non-censored) values (MNC) of the
pollutant.* EPA used the lower of the two
values (that is, ND=minimum of DL or
MNC).

EPA ultimately sdected the approach
described in 5. because Agency concluded that it
provided the most redlistic estimate of current
performance in these data sets.

4For each pollutant, EPA calculated the mean
(or average) of the detected (or non-censored)
values (MNC) using al detected valuesin the seven
data sets except for the biphasic sample. The
substitutions were only applied to non-detected
measurements observed in aqueous samples because
the non-detected measurements in the biphasic
sample were evaluated separately as described in the
previous section. While EPA believes that biphasic
samples can result from some wastes in this
subcategory after processing through emulsion
breaking/gravity separation, EPA believesthat it is
appropriate to use only detected measurements from
aqueous samples in calculating the mean that will be
compared to each sample-specific DL in agueous
samples.

Table 12-6A shows how EPA applied the
five substitution approaches to data for
hypothetical pollutant X for seven facilities. The
example shows the types of calculations EPA
performed in comparing the five approaches. The
example includes facilities that treat wastes on a
batch and continuous basis. It aso includes a
mixture of detected and non-detected
measurements as well as duplicate sasmples. For
each facility, the table lists the analytical results
reported by the laboratory for pollutant X. If the
reported value is non-detected, then this
andytica result isidentified in the table as“ND”
with the reported sample-specific DL in the
parenthesis. If the vaue is detected, the
andytica (measured) result is shown in the table
andisidentical in all five approaches because the
substitutions apply only to non-detected values.
Finaly, for each of the seven facilities, the table
shows five long-term averages for pollutant X--
one for each of the five substitution approaches.
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Table 12-6A. Example of Five Substitution Methods for Non-Detected M easurements of
Hypothetical Pollutant X

Facility SamplingDay Reported Approach  Approach2  Approach Approach  Approach 5

or Batch Values 1 ND=MADL t 3 4 ND=
Number (ug/L) ND=0 (MADL=10ug/L) ND=DL/2 ND=DL  min(DL,MNC)
A Batch 1 99 99 99 99 99 99
Batch 1 95 95 95 95 95 95
Batch 2 ND (300)* 0 10 150 300 300
Batch 3 84 84 84 84 84 84
Batch 4 258 258 258 258 258 258
A:LTA 122 125 160 197 197
B Dayl  ND (100) 0 10 50 100 100
Day 2 ND (1000) 0 10 500 1000 315
B:LTA 0 10 275 550 208
C Day 1 57 57 57 57 57 57
Day 2 84 84 84 84 84 84
Day 3 26 26 26 26 26 26
C:LTA 56 56 56 56 56
D Day 1 73 73 73 73 73 73
Day 2 ND (100) 0 10 50 100 100
(duplicate)
Day2  ND(10) 0 10 5 10 10
(duplicate)
Day 3 62 62 62 62 62 62
D: LTA 45 48 54 63 63
E Day 1 411 411 411 411 411 411
Day 2 257 257 257 257 257 257
Day 3 79 79 79 79 79 79
Day 4 ND 0 10 500 1000 315
(1000)
Day 5 ND (220) 0 10 110 220 220
E:LTA 149 153 271 393 256
F Day 1 ND (300) 0 10 150 300 300
Day 2 320 320 320 320 320 320
Day 3 44 44 44 44 44 44
Day 4 47 47 47 47 47 47
Day 5 180 180 180 180 180 180
F:LTA 118 120 148 178 178
G Day 1 1234 1234 1234 1234 1234 1234
Day 2 855 855 855 855 855 855
Day 3 661 661 661 661 661 661
Day 4 1377 1377 1377 1377 1377 1377
G:LTA 1032 1032 1032 1032 1032
MNC = 315  (MNC = mean of detected vaues from all seven facilities)

* ND=non-detected measurement. The sample-specific detection limit is provided in the parentheses.
T MADL=minimum analytical detection level
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While Table 12-6A provides an example
using the five approaches, DCN 23.8 shows the
results of the substitution values under the first
four approachesto the actual seven concentration
data sets from the seven facilities with emulsion
breaking/gravity separation. DCN 23.21 shows
the results of using the fifth approach. After
evaluating the five approaches, EPA prefers
Approach 5 because it tends to minimize the
effect of large detection levels on the long-term
averages while providing reasonable estimates of
the actual concentrations. Furthermore, EPA
fedsthat Approach 5is superior to the other four
approaches. In particular, the first and second
approaches (substitutions of zero or the MADL,
respectively, for non-detects) are poor choices
because they are likely to provide unrealistically
low estimates of the analyte concentrations in
samples with high sample-specific detection
limits, especialy when all detected values are
substantialy greeter than zero and the MADL. In
addition, the third and fourth approaches
(substitution of the sample-specific DL or DL/2,
respectively) are poor choices because the
substitutions could exceed the detected valuesin
some cases, and thus, possibly could over
estimate the concentrations in non-detected
measurements. EPA’s analyses also show that
there is little or no difference in the averages
between using the sample-specific DL or half the
sample-specific DL for many of the
facility/analyte data sets. Thus, EPA has
followed the approach outlined in 5 above
because it concluded that this approach provides
reasonable estimates of the actual concentrations
because the substituted values are neither
unredlistically low nor exceed the greatest
detected value.

Table 12-7 showsthe pollutant concentration
data sets for the seven facilities (identified as A,
B, etc.) using the "Originial" approach (that is,
Approach 1: ssmple-specific DL substituted for
non-detected measurements) and the ‘ Replaced’
approach (that is, Approach 5). Each set
providesthe overall mean (i.e., the average of al
values -- detected and non-detected), the mean of
the detected values, and the mean of the NDs (i.e.,
the mean of the subgtituted values). Both provide
the same detected mean value because, unlike the
non-detected measurements, no substitutions
were made for detected measurements. In
contrast, the overal mean and the mean of the
NDs vary when one or more values in afacility
data set exceed the mean detected value for the
pollutant.

Table 12-6B shows the relative effects of
EPA’s preferred approach in comparison to
Approach 1 on the estimates of priority,
conventional, and non-priority  pollutant
concentrations for baseline loadings and the total
removals changes for toxic weighted pollutants.
In comparison to Approach 1 (EPA's origina
method), EPA’s preferred (or ‘replaced’)
approach (that is, Approach 5) had little
noticeable effect on the basdine loadings for the
oils subcategory. In other words, the current
loadings are approximately the same using either
approach. There is, however, a significant
decrease in toxic pound-equivalent removals with
EPA’s preferred approach. Hence, overall toxic
pound-equivaent removal estimates using EPA’s
preferred approach decreased by approximately
34% from those calculated using its origina
approach (that is, substituting the sample-specific
detection limit for &l  non-detected
measurements). The cost effectiveness document
provides more information on toxic pound-
equivaent removals.

Table 12-6B. Differencein Oils Subcategory Loadings After Non-Detect Replacement Using EPA Approach

Priority Metals & Organics

change)

Non-Priority Metals &
Current Loading (percent Organics Current Loading
(percent change)

Conventional Pollutant
Current Loading
(percent change)

Pound-Equivalent
Net Removals
(percent change)

-5 +1

0 - 34
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Random Assignment of Seven
Emulsion Breaking/Gravity
Separation Data Sets 12.3.2.2

While EPA’ sassignment of one of the seven
emulsion breaking/gravity separation data setsto
each oils facility for which EPA needed to
estimate current performance was random, the
SBREFA Panel raised the concern that this
approach may not have resulted in a
representative assignment of loadings.

Thefollowing explains EPA’s procedure. To
obtain estimates of current pollutant loadings
associated with  emulsion  breaking/gravity
separation, EPA developed estimates of the
pollutant loadings at each of the 84 facilities
identified as having wastestreams in the oils
subcategory. To obtain estimates of pollutant
loadings, EPA needed concentration and flow
information for each facility. EPA had flow
information from all facilities, but had data on
pollutant concentrations from only  seven
facilities where EPA had sampled the emulsion
breaking/gravity separation operations. Section
12.3.2.1 describes these seven concentration data
sets. To obtain concentration estimates for the
remaining facilities in the oils subcategory, EPA
assigned one of the seven available concentration
data sets to each of those 77 facilities without
pollutant concentration data at random. EPA
assigned each set to no more than 11 facilities.
Then, EPA estimated each facility’s pollutant
loadings as the product of the total oils
wastewater flow at the facility and the pollutant
concentrationsin itsassigned data set. Figure 12-
2 shows this procedure.

EPA assigned the seven data sets to each of
the 77 oil subcategory facilities for which there
was no actual concentration data. EPA assigned
the data sets randomly. Thus, EPA did not
weight some data sets more heavily than others.
After this assignment of the data sets, however,
EPA determined that there was one additiona
facility that would fall within the scope of the
proposed oils subcategory, and one facility that

was no longer in-scope. EPA removed from the
data base the one facility and selected actua
concentration data for the newly included facility
randomly. The result of this procedure is that
each of the seven data sets represented data for
11, 12, or 13 facilities. EPA then cdculated
pollutant loadings for the total of 84 facilities.
While EPA had randomly assigned the
concentration data, EPA reexamined its
procedureto assure itself that the results were, in
fact, statistically random and concluded they were
(see DCNs 23.5, 23.6, and 23.31). Further
review of the data established that two of the
facilities sampled by EPA had large wastewater
flows as compared to all CWT oils subcategory
facilities. Of the 84 oils subcategory facilities,
flowsfor these two facilities represented the sixth
and second highest wastewater flows. Tota
flows and total loadings for any groups of
facilities that included these facilities would exert
influence regardless of the random assignment of
the concentration data for facilities for which
none was available. In addition, the sampled
facility with the highest toxic loadings was
assigned to the group with only atotal of 11
facilities (the smallest number of facilitiesin any

group).
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Each facility provides flow
information

Is facility
1 of 7 sampled by
EPA?

Yes No

Each sampled facility is Randomly assign 1 of 7
assigned its own concentration data sets fo
concentration data set facility
| J
Y

Calculate loading using
assigned concentration data
set and facility's flow

Does facility
have treatment in-place
that provides better removals than
chemical emulsion/gravity
separation?

Yes No

Y Y

Incorporate appropriate

reductions into facility’s Loadings remain the same
loadings

Figure 12-2. Methodology for Current L oadings Estimates in Oils Subcategory
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Organics Subcategory

Current Loadings 12.3.3

EPA had limited available data from the
organics subcategory and very little data which
represent organic subcategory CWT wastewater
only. The vast majority of organic facilities
commingle large quantities of non-CWT
wastewater prior to the point of discharge.
Therefore, EPA estimated current |oadings based
on the treatment technologiesin place except for
the two facilities for which EPA has analytical
data representing organic subcategory wastewater
only.

Based on areview of technologies currently
used at organic subcategory facilities, EPA placed
in-place treatment for this subcategory in one of
five classes:

1) raw;

2) filtration only;

3) carbon adsorption;

4) hiological treatment; and

5) biological treatment and multimedia

filtration.

The discusson below describes the
methodology EPA used to estimate current
loadings for each classification. Table 12-8 lists
the current performance estimates for each
classfication. Thistable does not include current
loadings estimatesfor all pollutants of concernin
the organics subcategory. EPA excluded the non-
conventional bulk parameters, such as chemical
oxygen demand, many pollutants which serve as
treatment chemicals, and al pollutants not
detected at treatable levels in the wastewater
influent to the treatment system selected as the
basisfor effluent limitations.

EPA used thefirst classification (“raw”) for
seven organic subcategory facilities with no
reported treatment in place for the reduction of
organic constituents. EPA based its current
loadings estimate for “raw wastewater” on EPA
sampling data at two organic facilities. These
were Episode 1987, sample points 07A and 07B

and Episode 4472°%, sample point 01. For each
pollutant of concern and each facility, EPA
calculated a long-term average or mean. This
mean includes measured (detected) and non-
detected values. For non-detected values, EPA
used the sample-specific detection limit. Once
EPA had calculated the long-term average or
mean for each facility and each pollutant of
concern, EPA then caculated the mean of the
long-term averages from the two facilities for
each pollutant of concern to estimate the “raw”
current loadings concentrations reported in Table
12-8.

EPA classified in the second category
(“filtration only”) three organic subcategory
facilities which only had multi-media or sand
filtration as the on-site treatment technology for
the organic waste stream. For these facilities,
EPA adjusted the “raw wastewater”
concentrations to account for 55 percent removal
of TSS, 30 percent removal of metal parameters,
10 percent removal of BOD; and no removal of
other classical or organic pollutants. EPA
estimated the percent reductions for facilities in
this group using the procedure previously
described in Section 12.3.2.

EPA placed in the third category two organic
subcategory facilities with carbon adsorption
(usually preceded by sand or multi-media
filtration). EPA adjusted the “raw wastewater”
concentrations to account for 50 percent removal
of organic pollutants, 45 percent removal of oil
and grease, and no removal of dl other pollutants.
Again, EPA also estimated the percent removals

ZAfter further review, EPA determined that data
from one episode (4472) represented a combination of
organics and oils subcategory wastewater. EPA will
re-visit its current loadings estimates classifications
prior to promulgation and incorporate the following
changesto the oil and grease loadings concentrations:
29,875 ug/L for raw treatment, 29,875 ug/L for
filtration only; 19,419 ug/L for carbon adsorption,
5,440 ug/L for biological treatment, and 5,290 ug/L
for biologica treatment plus multimedia filtration.

12-33



Chapter 12 Pollutant L oading and Removals Estimates

Development Document for the CWT Point Source Category

for facilitiesin this category using the procedure
previously described in Section 12.3.2.

EPA based the current loadings
concentrations for the fourth and fifth
classification on EPA sampling data collected at
Episode 1987. EPA caculated the current
loadings estimates for each pollutant of concern
using asimilar procedure to that described above

for the “raw” organics subcategory current
performance. EPA based the percent removals for
five organic subcategory facilities in the fourth
classfication (biological treatment) on analytical
data collected at sample point 12. For the two
organic subcategory facilities in the fifth
classification  (biological  treatment and
multimedia filtration) EPA based removals on
analytical data collected at sample point 14.

Table 12-8. Current Loadings Estimates for the Organics Subcategory (units = ug/L)

Pollutant Raw!  Filtration Carbon Biologica Biological
Only Adsorption Treatment*  Treatment and
Multimedia
Filtration
CONVENTIONAL POLLUTANTS
BOD5 22,027,643 19,824,879 22,027,643 2,440,000 1,564,000
Total Cyanide 3,270 3,270 3,270 2,176 2,120
Oil and Grease 176,649 176,649 97,157 176,649 3,900
TSS 1,454,857 654,686 1,454,857 480,000 399,000
METAL POLLUTANTS
Aluminum 56,363 39,454 56,363 2,474 2,474
Antimony 456 319 456 569 569
Boron 48,098 33,668 48,098 48,098 48,098
Chromium 553 387 553 553 553
Cobalt 277 194 277 437 437
Iron 32,175 22,522 32,175 3,948 3,948
Lithium 11,888 8,321 11,888 11,888 11,888
Manganese 710 497 710 227 227
Molybdenum 1,337 936 1,337 943 943
Nickel 1,426 998 1,426 1,426 1,426
Phosphorus 6,925 4,848 6,925 6,925 6,925
Silicon 2,813 1,969 2,813 2,680 2,680
Strontium 5,088 3,561 5,088 2,060 2,060
Sulfur 1,601,750 1,121,225 1,601,750 1,370,000 1,370,000
Tin 984 689 984 984 984
Zinc 1,402 981 1,402 382 382
ORGANIC POLLUTANTS
Acetophenone 1,528 1,528 764 36 36
Aniline 1,367 1,367 684 10 10
Benzene 2,776 2,776 1,388 10 10
Benzoic Acid 10,469 10,469 5,234 320 320
Chloroform 4,449 4,449 2,224 73 73
Dimethyl Sulfone 1,449 1,449 724 158 158
Ethylene-thiourea 5,150 5,150 2,575 4,400 4,400
Hexanoic Acid 2,240 2,240 1,120 64 64
M-xylene 1,206 1,206 603 10 10
Methylene Chloride 1,962,725 1,982,725 981,362 204 204
N,N-dimethylformamide 32,846 32,846 16,423 11 11
O-cresol 7,339 7,339 3,699 185 185
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Table 12-8. Current Loadings Estimates for the Organics Subcategory (units = ug/L)

Pollutant Raw!  Filtration Carbon Biologica Biological
Only Adsorption Treatment*  Treatment and

Multimedia

Filtration

P-cresol 3,367 3,367 1,683 66 66
Pentachl orophenol 6,968 6,968 3,484 791 791
Phenol 6,848 6,848 3,424 362 362
Pyridine 3,881 3,881 1,940 116 116
Tetrachloroethene 2,382 2,382 1,191 112 112
Tetrachloromethane 1,706 1,706 853 14 14
Toluene 746,124 746,124 373,062 10 10
Trans-1,2-dichloroethene 1,228 1,228 614 22 22
Trichloroethene 4,645 4,645 2,323 69 69
Vinyl chloride 691 691 345 10 10
1,1-dichloroethane 544 544 272 10 10
1,1-dichloroethene 579 579 290 10 10
1,1,1-trichloroethane 1,444 1,444 722 10 10
1,1,1,2-tetrachloroethane 727 727 364 10 10
1,1,2-trichloroethane 1,191 1,191 595 13 13
1,2-dibromoethane 2,845 2,845 1,422 10 10
1,2-dichloroethane 4,713 4,713 2,357 10 10
1,2,3-trichloropropane 575 575 288 10 10
2-butanone 59,991 59,991 29,996 878 878
2-propanone 6,849,320 6,849,320 3,424,660 2,061 2,061
2,3-dichloroaniline 1,349 1,349 675 23 23
2,3,4,6-tetrachl orophenol 3,340 3,340 1,670 629 629
2,4,5-trichlorophenal 1,365 1,365 683 97 97
2,4,6-trichlorophenol 1369 1369 684 86 86
4-methyl-2-pentanone 3479 3479 1739 146 146

* Current performance estimates for biological treatment and biological treatment with multimediafiltration are
equa for metd and organic congtituents because EPA only analyzed for conventional parameters at Episode 1987,

sample point 14.

! EPA used sampling data from Episodes 1987 and 4472 to estimate these “raw” concentrations. After reviewing
the data further, EPA determined that data collected at Episode 4472 did not represent “raw” organic subcategory
wastewater only and will re-visit between proposal and promulgation.

METHODOLOGY USED TO ESTIMATE

POST-COMPLIANCE LOADINGS 12.4

Post-compliance pollutant |oadings for each
regulatory option represent the total industry
wastewater pollutant loadings after
implementation of the proposed rule. For each
proposed option, EPA determined an average
performance level (the “long-term average”) that
afacility with well designed and operated model
technologies (which reflect the appropriate level
of contral) iscapable of achieving. In most cases,
EPA calculated these long-term averages using

data from CWT facilities operating mode
technologies. For a few parameters, EPA
determined that CWT performance was uniformly
inadequate and transferred effluent long-term
averages from other sources.

To edtimate post-compliance pollutant
loadings for each facility for a particular option,
EPA used the long-term average concentrations,
the facility’ s annual wastewater discharge flow,
and a conversation factor in the following
equation:
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Postcompliance long-term average concentration

(mglL)

11lb

Fecility annual discharge flow
453,600 mg

(Liyn)

= Faility postcompliance annual loading
(Ibslyr)

EPA expects that al facilities subject to the
effluent limitations and standards will design and
operate their treatment systems to achieve the
long-term average peformance level on a
consistent basis because facilities with well-
designed and operated modd technologies have
demonstrated that this can bedone. Further, EPA
has accounted for potential treatment system
variability in pollutant removal through the use of
variability factors. The variability factors used
to calculate the proposed limitations and
gandards were determined from data for the same
facilities employing the treatment technology
forming the basis for the proposal.
Consequently, EPA has concluded that the
standards and limitations take into account the
level of treatment variation well within the
capability of anindividual CWT to control. If a
facility is designed and operated to achieve the
long-term average on aconsstent basis, and if the
facility maintains adequate control of treatment
variation, the allowance for variability provided
in the limitations is sufficient.

Table 12-9 presents the long-term averages
for the selected option for each subcategory. The
pollutants for which data is presented in Table
12-9 represent the pollutants of concern at
treatable levels at the facilities which form the
basis of the options. The pollutants selected for
regulation are a much smaller subset.
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Table 12-9

Long Term Average Concentrations(ug/L) for Al

Pol | utants of Concern

Metals Metals Oils OI|S Organics

Cas Option 3 Opti Option 8 Opt Option
Pollutant of Concern Number NSPS/PSNS BPT/BAT/PSES PSES BPT/BAT/NSPS/PSNS ALL
Ammoni a-ni trogen 7664417 , 12 15,630 184,375 97,222 1,060, 000
Bi ocheni cal Oxygen Denand C-003 28, 330 158, 000 5,947, 500 5, 947, 500 2,440, 000
COD C-004 108, 801 1, 333, 333 17, 745, 833 17, 745, 833 3, 560, 000
Hexaval ent Chrom um 18540299 4 800 Failed Test Fai | ed Test
Nitrate/nitrite C- 005 12,611 531, 666 46, 208 20, 750 2,280
al & G?ease C- 007 21, 281 21, 281 226, 829 28, 325 Fai | ed Test
SGT- H ) C- 037 Fail ed Test Failed Test . 142,804 2,528
Sulflde Total (Ilodonetric) 18496258 24,952 Failed Test Fai |l ed Test Fail ed Test 2,800
TOC C-012 ) 19, 641 236, 333 3,433, 750 5,578, 875 1, 006, 000
Total Cyanid 57125 Fai |l ed Test 87 ) 96 ) 96 , 176
Total Di ssolved Sol i ds C-010 18, 112, 500 42,566,666 Failed Test Fai |l ed Test
Tot al Phenol C-020 15, 522 17,841 No Dat a
Total Phosphorus 14265442 29, 315 28, 051 37, 027 31, 356 No Dat a
Total Solids C-008 No Dat a No Dat a
TSS C-009 9, 250 16, 800 549, 375 25, 500 480, 000
Acenapht hene 83329 137 13
Acet ophenone 98862 35
Al pha-t er pi neol 98555 48 48
Al um num 7429905 72 856 ) 14,072 072 2,474
Ani li ne 62533 Fai |l ed Test Fai | ed Test 10
Ant hr acene 120127 164 90
Ant i nony 7440360 21 ) 170 103 103 ) 569
Arsenic 7440382 ) 11 Failed Test 789 789 Fai |l ed Test
Bari um 7440393 Fai | ed Test Fai |l ed Test 220 220 Fai |l ed Test
Benzene 71432 511 511 10
Benzo( a) ant hr acene 56553 106 59
Benzo( a P rene 032 70 70
Benzo(b uor ant hene 205992 67 67
Benzo( k) f I uor ant hene 207089 67 67
Benzoi ¢ Aci d 65850 212 3,521 25,581 37, 349 320
Benzyl_AlcohoI 100516 26 Failed Test Failed Test ) 80
Beryllium 7440417 1 Failed Test Fai |l ed Test Fai |l ed Test
Bi phenyl 92524 ) 6 135
Bi s(2-ethyl hexyl) Phthal ate 117817 10 Failed Test 115 62 )
Bor on 7440428 7,290 8, 403 22,462 22,462 Fai |l ed Test
Br onodi chl or omet hane 75274 10 63 Fai |l ed Test
But anone 78933 50 1,272 11, 390 11, 390 878
Butyl Benzyl Phthal ate 85687 54 54 )
Cadmi um 7440439 81 44 7 7 Fai |l ed Test
Car bazol e ) 6748 ) 151 151
Carbon Disul fide 75150 10 Failed Test 28 28 Fai | ed Test
Chl or obenzene 108907 87 87 Fai |l ed Test
Chl orof orm 67663 10 167 379 379 ) 7
Chrom um 7440473 39 1,177 183 183 Fai | ed Test
Chrysene 218019 79 48
Cobalt 7440484 57 114 7,417 7,417 437
Copper 7440508 169 581 156 112 703
Di - n-butyl Phthal ate 84742 55 55
Di benzof ur an 132649 135 135
A blank entry indicates the analyte is not pollutant of concern for subcategory
Zero indicates a value less than" 1.0
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Tabl e 12-9. Long Term Average Concentrations(ug/L) for Al

Pol | utants of Concern

Metals Metals Oils Oils Organics

Cas Option 3 Option 4 Option 8 Option 9 Option 4
Pollutant of Concern Number NSPS/PSNS BPT/BAT/PSES PSES BPT/BAT/NSPS/PSNS ALL
Di benzot hi ophene 132650 95 59
Di br onochl or onet hane 124481 10 56 )
Di et hyl Et her 60297 Fail ed Test
Di et hyl Phthal ate 84662 759 365
Di net hyl Sul fone 67710 ) 157
Di phenyl Et her 101848 Fail ed Test 981
Endosul fan Sul fate 1031078 0
Et hane, Pentachl oro- 76017 Fail ed Test
Et hyl benzene 100414 273 348
Et hyl enet hi our ea 96457 4,400
Fl uor ant hene 206440 253 17
Fl uor ene 86737 243 129
Gal lium 7440553 Fail ed Test Fail ed Test
Ger mani um 7440564 Fail ed Test Fail ed Test
Hexachl or oet hane 7721 Fail ed Test
Hexanoi ¢ Acid 142621 10 Failed Test 9, 253 9, 253 64
I ndi um 7440746 Fail ed Test Fai |l ed Test
| odi ne 7553562 Fai |l ed Test Fail ed Test Fail ed Test
Iridium 7439885 Fail ed Test 500 No Dat a
I ron 7439896 387 6, 802 53, 366 23, 283 ) 3,948
| sophor one 78591 Fail ed Test
Lead. 7439921 . 55 116 98 98 Fai |l ed Test
Li t hi um 7439932 Fail ed Test 1,926 1,579 1,579 Fail ed Test
Lutetium 7439943 Fail ed Test Fail ed Test
M xyl ene 108383 ) 1, 940 10
Magnesi um 7439954 752 Failed Test 62, 900 62, 900
Manganese 7439965 11 48 5, 406 , 811 227
Mer cury ) 7439976 0 ) 1 3
Met hyl ene Chl ori de 75092 10 Failed Test 4,242 4,242 204
Mol ybdenum 7439987 555 1, 746 1, 542 1, 542 942
N- decane 124185 2,369 238
N- docosane 629970 75 20
N- dodecane 112403 3,834 233
N- ei cosane 112958 615 51
N- hexacosane 630013 Fail ed Test Fail ed Test
N- hexadecane ) 544763 1, 386 2,551
N- ni t r osonor phol i ne 59892 10 45
N- oct adecane 593453 ) 792 ) 202
N-t et racosane 646311 Fail ed Test Fail ed Test
N-t et radecane . 629594 ) 1, 820 ) 3,303
N, N- di net hyl f or mami de 68122 10 68 Failed Test Fail ed Test 10
Napht hal ene 91203 . . 1,014 248
Neodymi um 7440008 Fail ed Test Fail ed Test )
Ni ckel 7440020 270 1, 070 1,473 1,473 Fail ed Test
Ni obi um 7440031 Fail ed Test Fail ed Test
o+p Xyl ene 136777612 ) 1,873 1,218 Fail ed Test
o- cresol 95487 Fail ed Test 1, 769 1

39001020 Fail ed test

A blank entry indicates the analyte is not pollutant of concern for subcategory
Zero indicates a value less than 1.0
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Table 12-9

Long Term Average Concentrations(ug/L) for Al

Pol | utants of Concern

Metals Metals Oils Oils Organics
Cas Option 3 Option 4 Option 8 Option 9 Option 4

Pollutant of Concern Number NSPS/PSNS BPT/BAT/PSES PSES BPT/BAT/NSPS/PSNS ALL
Gsm um 7440042 Fai |l ed Test Fai |l ed Test

p- cresol 106445 630 956 66
B-cynene 9876 55 55

ent achl oro 87865 791
Pent anet hyl 700129 48 48

Phenant hr ene 85018 ) 649 81

Phenol 108952 Fail ed Test 30, 681 ) 362
Phosphor us 7723140 544 24,751 44,962 30, 657 Fai | ed Test
Pyrene 129000 131 58

Pyri di ne 110861 ) 10 86 624 624 116
Sel eni um 7782492 Fai |l ed Test 347 107 107

Silicon 7440213 355 1, 446 19, 000 16, 850 2,680
Silver 7440224 10 22 Failed Test Fai |l ed Test

Strontium 7440246 Fai |l ed Test 100 774 774 2,060
Styrene 042 56 56

Sul fur 7704349 2,820, 000 1,214,000 Failed Test Fai |l ed Test 1, 370, 000
Tant al um 7440257 Fai | ed Test Fai | ed Test

Tel l urium 13494809 Fai |l ed Test Fai | ed Test

Tetrachl or oet hene 127184 475 475 112
Tet rachl or omet hane 56235 14
Thal I'i um 7440280 20 Failed Test

Tin 7440315 30 89 106 106 Fai |l ed Test
Titani um 7440326 5 56 21 21 Fai | ed Test
Tol uene ) 108883 3,613 3,426 10
Trans- 1, 2-di chl or oet hene 156605 21
Tri br onmonet hane 75252 10 32

Trichl or oet hene 79016 10 344 669 669 69
Tri propyl enegl ycol Methyl Ether 20324338 99 917 ) 478 ) 478
Vanadi um 7440622 50 50 Failed Test Fail ed Test
Vi nyl Chloride 75014 10
Yttrium 7440655 5 5

Zi nc 7440666 206 421 3,138 2,029 381
Zi rconi um 7440677 Fai |l ed Test 1, 286

1- et hyl f| uor ene 1730376 48 33
l-nEthyIPhenanthrene 832699 76 54

1, 1-di chl or oet hane 75343 10
1, 1- di chl or oet hene 75354 219 219 10
1,1, 1-trichl oroet hane 71556 162 162 10
1,1,1, 2-tetrachl oroet hane 630206 10
1,1, 2-trichl oroet hane 79005 13
1,1, 2, 2-tetrachl oroet hane 79345 Fai | ed Test
1, 2-di br onpet hane 106934 ) 10
1, 2-di chl or obenzene 95501 Fail ed Test
1, 2-di chl or oet hane 107062 272 272 10
1,2,3-trichl oropropane 96184 10
1,2,4-trichl orobenzene 120821 117 117

1, 3-di chl or opr opane 142289 Fail ed Test

A blank entry indicates the analyte is not pollutant of concern for subcategory
Zero indicates a value less than 1.0
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Tabl e 12-9. Long Term Average Concentrations(ug/L)

for All Pollutants of Concern

Metals Metals Oils OI|S Organics

Cas Option 3 Opt Option 8 Opt Option 4
Pollutant of Concern Number NSPS/PSNS BPT/BAT/PSES PSES BPT/BAT/NSPS/PSNS ALL
1, 4- dlchlorobenzene 106467 87 87
1,4-dio 123911 Fail ed Test Fail ed Test
1234678 HPCDF 67562394 Fail ed Test
2- et hyl napht hal ene 91576 ) 1, 540 160
2- phenylnaphthalene 612942 Fail ed Test 15
2-picoline 109068 ) ) Fail ed Test
2- gro panone 67641 140 13, 081 Fail ed Test Fail ed Test 2,061
2, 3-benzof | uorene 243174 Fail ed Test 54
2, 3-di chl oroaniline 608275 23
2,3,4,6-tetrachl orophenol 58902 ) ) ) 628
2, 4-di net hyl phenol 105679 Fail ed Test Fail ed Test Fail ed Test
2,4,5-TP 93721 8
2,4,5-trichl orophenol 95954 96
2,4,6-trichlorophenol 88062 ) 85
2378-TCDF 51207319 Fail ed Test
3, 4-di chl or ophenol 95772 30
3,4,5-trichl orocat echol 56961207 ) 0
3,4,6-trichl oroguai acol 60712449 Fail ed Test
3, 5-di chl or ophenol 591355 0
3, 6-di chl orocat echol 3938167 Fail ed Test
3, 6-di met hyl phenant hr ene 1576676 Fai |l ed Test 52
4- chl or o- 3- et hyl phenol 59507 Fail ed Test 655
4- chl or ophenol 106489 Fail ed Test
4- et hyl - 2- pent anone 108101 7,848 6, 624 146
4, 5-di chl or oguai acol 2460493 Fail ed Test
4,5, 6-trichl oroguai acol 2668248 Fai |l ed Test
5-ch|orogualaco 3743235 Fail ed Test
6-chl orovanillin 18268763 Fail ed Test

A blank entry indicates the analyteols not pollutant of concern for subcategory

Zero indicates a value |l ess than

12-40



Chapter 12 Pollutant L oading and Removals Estimates

Development Document for the CWT Point Source Category

METHODOLOGY USED TO ESTIMATE
POLLUTANT REMOVALS 12.5

For each regulatory option, the difference
between basdline loadings and post-compliance
loadings represent the pollutant removals. For
direct discharging CWT facilities, this represents
removals of pollutants being discharged to
surface waters. For indirect dischargers, this
represents removals of pollutants being
discharged to POTWsless the removals achieved
by POTWs. EPA caculated the pollutant
removals for each facility using the following
equation:

Basdline Loadings - Postcompliance Loadings
= Pollutant Removals

EPA used the following methodology to
estimate pollutant removals:

1) If the post-compliance loading of a pollutant
was higher than the baseline loading, EPA
set the removal to zero;

2) If EPA did not identify aparticular pollutant
inthe wastewater of afacility at baseline and
that pollutant was present at baseline in the
wastewater of afacility used as the basis for
determining limitations and standards
associated with one of the regulatory options,
EPA set theremoval to zero.);

3) If EPA did not calculate along-term average
for a pollutant for a technology option (i.e.,
the post-compliance loading for the pollutant
could not be caculated), EPA set the removal
to zero; and

4) For indirect dischargers, EPA additionally
reduced the pollutant removal estimate by the
POTW removal percentage. Therefore, the
pollutant removal estimates for indirect
dischargers only account for pollutant
removals over and above the POTW
removals.

POLLUTANT LOADINGS
AND REMOVALS 12.6

EPA estimated annual basdine and post-
compliance loadingsfor each of the subcategories
and the respective regulatory options using the
methodology described in Sections 12.3 through
12.5 of thisdocument. For the oils subcategory,
EPA extrapolated the facility-specific loadings
and removals from the 84 in-scope discharging
facilities to provide estimates of an estimated
total population of 141 discharging oils facilities.
Facilities with no wastewater discharge (“zero
dischargers’) have no pollutant loadings or
removals.

Tables 12-10 through 12-13 present the total
baseline and post-compliance loadings and the
pollutant removals for the facilities in each
subcategory.
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Table 12-10. Summary of Pollutant L oadings and Removals for the CWT Metals Subcategory®

Current Wastewater Post-Compliance Wastewater | Post-Compliance Pollutant
Pollutant of Concern Pollutant Loading Pollutant Loading Reductions
(Ibs/yr) (Ibs/yr) (Ibs/yr)
Direct Indirect Direct Indirect Direct Indirect

Discharges Discharges Discharges Discharges Discharges  Discharges
CONVENTIONALS
Biochemical Oxygen
Demand 5-Day {IgODS) 8,366,557 N/A 570,816 N/A 7,795,741 N/A
Oil and Grease (measured as HEM) 519,480 N/A 74,445 N/A 445,035 N/A
Total Suspended Solids (TSS) 6,109,653 N/A 64,680 N/A 6,044,973 N/A
PRIORITY METALS
Antimony 34,215 7,504 608 184 33,607 7,320
Arsenic 676 37 301 29 375 8
Cadmium 5,380 16 125 9 5,255 7
Chromium 140,366 289 1,727 147 138,639 142
Copper 205,011 669 1,811 278 203,200 391
Lead 26,012 139 441 36 25,571 103
Mercury 164 16 4 1 160 15
Nickel 52,686 5,024 3,917 1,945 48,769 3,079
Selenium 1,838 1,226 1,346 854 492 372
Silver 421 24 80 6 341 18
Thallium 347 82 347 82 0 0
Zinc 127,400 3,359 1,605 347 125,795 3,012
TOTAL PRIORITYMETALS 594,516 18,385 12,312 3,918 582,204 14,467
NON-CONVENTIONAL METALS
Aluminum 82,842 3,455 3,042 377 79,800 3,078
Barium 308 64 308 64 0 0
Boron 168,406 92,315 34,766 25,153 133,640 67,162
Cobalt 3,865 885 435 401 3,430 484
Iridium 17,288 3,122 3,499 953 13,789 2,169
Iron 114,752 9,248 24,042 4,329 90,710 4,919
Lithium 146,215 125,992 5,884 5,056 140,331 120,936
Manganese 5,645 1,007 175 107 5,470 900
Molybdenum 16,864 5,863 6,445 3,126 10,419 2,737
Silicon 41,066 6,810 5,100 3,876 35,966 2,934
Strontium 10,831 10,106 350 319 10,481 9,787
Tin 159,531 1,856 330 116 159,201 1,740
Titanium 93,683 586 188 64 93,495 522
Vanadium 4,686 119 150 81 4,536 38
Yttrium 122 43 21 8 101 35
Zirconium 857 223 835 223 22 0
TOTAL NON-CONVENTIONAL
METALS 866,961 261,694 85,570 44,253 781,391 217,441
CLASSICAL PARAMETERS
Chemical Oxygen Demand (COD) 32,170,276 N/A 4,733,770 N/A 27,436,506 N/A
Hexavaent Chromium 235,527 15,106 2,431 2,660 233,096 12,446
AmmoniaasN 411,874 N/A 60,506 N/A 351,368 N/A
Cyanide 5,295 1,046 304 96 4,991 950

LAll loadings and reductions take into account the removals by POTWs for indirect discharges.
HEM - Hexane extractable material
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Table 12-11. Summary of Pollutant L oadings and Removals for the CWT Oils Subcategory*

Current Wastewater Post-Compliance Wastewater | Post-Compliance Pollutant
Pollutant Loading Pollutant Loading Reductions
Pollutant of Concern (Ibs/yr) (Ibs/yr) (Ibs/yr)
Direct Indirect Direct Indirect Direct  Indirect
Discharges  Discharges| Discharges Discharges| Discharges Discharges

CONVENTIONALS
Biochemical Oxygen
Demand 5-Day {IgODS) 1,099,760 N/A 845,531 N/A 254,229 N/A
Oil and Grease (measured as HEM) 324,206 N/A 4,840 N/A 319,366 N/A
Total Suspended Solids (TSS) 291,300 N/A 4,214 N/A 287,086 N/A
PRIORITY ORGANICS
1,1,1-Trichloroethane 38 808 13 71 25 737
1,2,4-Trichlorobenzene 12 723 10 56 2 667
1,4-Dichlorobenzene 8 1,012 7 230 1 782
1,1-Dichloroethene 4 185 4 112 0 73
1,2-Dichloroethane 3 66 3 61 0 5
2,4-Dimethylphenol 19 1,088 19 1,088 0 0
Acenapthene 10 80 10 13 0 67
Anthracene 14 242 12 42 2 200
Benzene 166 562 84 117 82 445
Benzo(a)anthracene 11 60 9 15 2 45
Benzo(a)pyrene 9 123 6 19 3 104
Benzo(b)fluoranthene 8 100 6 18 2 82
Benzo(k)fluoranthene 8 122 5 20 3 102
Bis(2-ethylhexyl) Phthalate 24 126,764 7 287 17 126,477
Butyl Benzyl Phthaate 13 576 4 18 9 558
Chlorobenzene 2 14 2 11 0 3
Chloroform 5 396 5 303 0 93
Chrysene 15 102 8 16 7 86
Diethyl Phthalate 13 1,902 13 1,304 0 598
Di-n-butyl Phthalate 3 171 3 62 0 109
Ethylbenzene 129 794 36 107 93 687
Fluoranthene 12 4,514 2 812 10 3,702
Fluorene 10 1,459 10 348 0 1,111
Methylene Chloride 26 3,616 26 3,353 0 263
Naphthalene 52 2,319 39 328 13 1,991
Phenanthrene 50 933 13 196 37 737
Phenol 393 2,020 393 1,598 0 422
Pyrene 35 1,309 10 135 25 1,174
Tetrachloroethene 11 823 11 303 0 520
Toluene 677 2,122 314 574 363 1,548
Trichloroethene 7 308 7 179 0 129
TOTAL PRIORITY ORGANICS 1,787 155,313 1,091 11,796 696 143,517
NON-CONVENTIONAL ORGANICS
1-Methylfluorene 12 384 5 48 7 336
1-Methylphenanthrene 29 592 8 76 21 516
2,3-Benzofluorene 14 236 9 236 5 0
2-Butanone 392 1,508 392 1,144 0 364
2-Methylnaphthalene 45 13,986 26 5,581 19 8,405
2-Phenylnaphthalene 4 90 2 90 2 0
2-Propanone 4,313 62,551 4,313 62,551 0 0
3,6-Dimethylphenanthrene 14 236 8 236 6 0
4-Chloro-3-methylphenol 207 18,504 61 18,504 146 0
4-Methyl-2-pentanone 51 2,158 51 1,894 0 264
~<-Terpineol 8 196 4 17 4 179
Benzoic Acid 875 18,858 875 13,631 0 5,227
Benzyl Alcohol 8 287 8 287 0 0
Biphenyl 37 189 20 19 17 170
Carbazole 5 209 5 109 0 100
Carbon Disulfide 5 141 4 26 1 115
Dibenzofuran 10 101 10 14 0 87
Dibenzothiopene 16 414 10 90 6 324
Diphenyl Ether 105 201 94 201 11 0
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Table 12-11. Summary of Pollutant L oadings and Removals for the CWT Oils Subcategory*

Current Wastewater Post-Compliance Wastewater | Post-Compliance Pollutant
Pollutant Loading Pollutant Loading Reductions
Pollutant of Concern (Ibs/yr) (Ibs/yr) (Ibs/yr)
Direct Indirect Direct Indirect Direct  Indirect
Discharges  Discharges| Discharges Discharges| Discharges Discharges

Hexanoic Acid 488 6,880 488 4,271 0 2,609
m-Xylene 206 332 83 116 123 216
n-Decane 675 283,150 39 11,910 636 271,240
n-Docosane 24 616 3 60 21 556
n-Dodecane 479 12,720 39 1,173 440 11,547
n-Eicosane 207 10,863 8 295 199 10,568
n-Hexadecane 992 178,720 418 2,645 574 176,075
n-Octadecane 143 108,045 33 1,478 110 106,567
n-Tetradecane 1,303 324,806 373 3,374 930 321,432
0-Cresol 32 1,872 32 1,872 0 0
0-&p-Xylene 100 649 100 359 0 290
p-Cresol 28 1,301 28 1,046 0 255
p-Cymene 8 5 4 1 4 4
Pentamethylbenzene 29 422 4 24 25 398
Pyridine 4 57 4 57 0 0
Styrene 4 67 4 20 0 a7
Tripropyleneglycol Methyl Ether 1,370 62,292 79 1,484 1,291 60,808
TOTAL NON-CONVENTIONAL
ORGANICS 12,242 1,113,638 7,644 134,939 4,598 978,699
PRIORITY METALS
Antimony 13 203 13 128 0 75
Arsenic 15 299 15 155 0 144
Cadmium 16 52 1 4 15 48
Chromium 113 633 18 86 95 547
Copper 1,022 6,240 18 161 1,004 6,079
Lead 684 1,420 16 52 668 1,368
Mercury 0 2 0 1 0 1
Nickel 3,405 15,625 133 2,927 3,272 12,698
Selenium 3 259 3 231 0 28
Zinc 977 24,957 229 3,626 748 21,331
ToOTAL PRIORITY METALS 6,248 49,690 446 7,371 5,802 42,319
NON-CONVENTIONAL METALS
Aluminum 2,071 21,296 2,071 9,185 0 12,111
Barium 198 5,132 26 905 172 4,227
Boron 3,726 258,434 3,074 207,342 652 51,092
Cobalt 45 21,953 45 8,563 0 13,390
Iron 13,460 124,007 2,482 43,448 10,978 80,559
Manganese 427 20,365 406 13,275 21 7,090
Molybdenum 151 3,606 151 2,780 0 826
Silicon 2,811 91,782 2,033 66,395 778 25,387
Strontium 117 4,631 81 3,067 36 1,564
Tin 58 1,661 11 214 a7 1,447
Titanium 27 329 3 38 24 291
TOTAL NON-CONVENTIONAL METALS 23,091 553,196 10,383 355,212 12,708 197,984
CLASSICAL PARAMETERS
Chemical Oxygen Demand (COD) 3,389,871 N/A 2,613,803 N/A 776,068 N/A
AmmoniaasN 24,847 N/A 14,843 N/A 10,004 N/A
Tota Dissolved Solids 1,046,736 N/A 1,046,736 N/A 0 N/A
Total Organic Carbon (TOC) 1,756,618 N/A 666,656 N/A 1,089,962 N/A
Total Cyanide 7 330 6 181 1 149

LAll loadings and reductions take into account the removals by POTWs for indirect discharges.
HEM - Hexane extractable material
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Table 12-12. Summary of Pollutant Loadings and Removals for the CWT Organics Subcategory!

Post-Compliance Wastewater

Current Wastewater Pollutant Loading Post-Compliance Pollutant
Pollutant Loading Reductions
Pollutant of Concern (Ibs/yr) (Ibs/yr) (Ibs/yr)
Direct Indirect| Direct Indirect| Direct Indirect
Discharges _Discharges Discharges Dischargesl Discharges Discharges
CONVENTIONALS
Biochemical Oxygen Demand
5-Day (BODg) 5,366 N/A 5,366 N/A 0 N/A
Oil and Grease (measured as HEM) 23,062 N/A 23,062 N/A 0 N/A
Total Suspended Solids (TSS) 5,888 N/A 5,888 N/A 0 N/A
PRIORITY ORGANICS
1,1,1-Trichloroethane 1 154 1 0 0 154
1,1,2-Trichloroethane 2 463 2 1 0 462
1,1-Dichloroehtane 1 48 1 1 0 a7
1,1-Dichloroethene 1 183 1 1 0 182
1,2-Dichloroethane 1 314 1 0 0 314
Benzene 1 109 1 1 0 108
Chloroform 9 631 9 6 0 625
Methylene Chloride 27 258,747 27 40 0 258,707
Pentachl orophenol 103 1,779 103 243 0 1,536
Phenol a7 54 a7 3 0 51
Tetrachloroethene 15 368 15 7 0 361
Toluene 1 7,722 1 0 0 7,722
Trichloroethene 9 211 9 2 0 209
Vinyl Chloride 1 110 1 0 0 110
ToOTAL PRIORITY ORGANICS 219 270,893 219 305 0 270,588
NON-CONVENTIONAL ORGANICS
1,1,1,2-Tetrachloroethane 1 1,312 1 4 0 1,308
1,2,3-Trichloropropane 1 1,576 1 4 0 1,572
1,2-Dibromoethane 1 1,926 1 5 0 1,921
2,3,4,6-Tetrachlorophenol 82 661 82 140 0 521
2,3-Dichloroaniline 3 243 3 7 0 236
2,4,5-Trichlorophenol 13 292 13 26 0 266
2,4,6-Trichlorophenol 11 140 11 10 0 130
2-Butanone 115 2,432 115 26 0 2,406
2-Propanone 269 361,967 269 146 0 361,821
4-Methyl-2-pentanone 19 1,028 19 8 0 1,020
Acetophenone 5 21 5 1 0 20
Aniline 1 151 1 1 0 150
Benzoic Acid 42 594 42 19 0 575
Diethyl Ether 0 7,640 0 24 0 7,616
Dimethyl Sulfonone 21 22 21 2 0 20
Ethylenethiourea 574 750 574 648 0 102
Hexanoic Acid 8 108 8 5 0 103
m-Xylene 1 638 1 2 0 636
N,N-Dimethylformamide 1 4,957 1 2 0 4,955
0-Cresol 24 1,019 24 31 0 988
Pyridine 15 53 15 2 0 51
p-Cresol 9 280 9 7 0 273
Tetrachloromethane 2 165 2 1 0 164
Trans-1,2-Dichloroehtene 3 400 3 2 0 398
TOTAL NON-CONVENTIONAL
ORGANICS 1,221 388,375 1,221 1,094 0 387,252
PRIORITY METALS
Antimony 74 40 74 40 0 0
Chromium 72 13 72 5 0 8
Copper 92 29 92 29 0 0
Nickel 186 351 186 351 0 0
Zinc 50 96 50 34 0 62
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Table 12-12. Summary of Pollutant Loadings and Removals for the CWT Organics Subcategory!

Post-Compliance Wastewater

Current Wastewater Pollutant Loading Post-Compliance Pollutant
Pollutant Loading Reductions
Pollutant of Concern (Ibs/yr) (Ibs/yr) (Ibs/yr)
Direct Indirect| Direct Indirect| Direct Indirect
Discharges _Discharges Discharges Dischargesl Discharges Discharges
ToOTAL PRIORITY METALS 474 529 474 459 0 70
NON-CONVENTIONAL METALS
Aluminum 323 15,395 323 854 0 14,541
Boron 6,279 5,535 6,279 545 0 4,990
Calcium 0 0 0 0 0 0
lodine 0 1,982 0 0 0 1,982
Iron 515 1,847 515 292 0 1,555
Lithium 1,552 3,911 1,552 3,911 0 0
Magnesium 0 0 0 0 0 0
Manganese 30 219 30 68 0 151
Molybdenum 123 204 123 161 0 43
Phosphorus 904 751 904 0 0 751
Potassium 0 0 0 0 0 0
Silicon 350 893 350 858 0 35
Sodium 0 0 0 0 0 0
Strontium 269 1,723 269 803 0 920
Sulfur 178,861 496,299 178,861 0 0 496,299
Tin 128 147 128 147 0 0
TOTAL NON-CONVENTIONAL
METALS 189,334 528,906 189,334 7,639 0 521,267
CLASSICAL PARAMETERS
Total Cyanide 285 352 285 260 0 92

LAll loadings and reductions take into account the removals by POTWs for indirect discharges.

HEM - Hexane extractable material
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Table 12-13. Summary of Pollutant L oadings and Removals for the Entire CWT Industry?

Current Wastewater Post-Compliance Wastewater| Post-Compliance Pollutant
Pollutant Loading Pollutant Loading Reductions
Pollutant of Concern (Ibs/yr) (Ibs/yr) (Ibs/yr)

Direct Indirect] Direct Indirect] Direct Indirect

Discharges Discharges| Discharges Discharges| Discharges Discharges

CONVENTIONALS? 16,225,792 N/A 1,524,397 N/A 14,701,395 N/A

ToOTAL PRIORITY ORGANICS 2,006 426,206 1,310 12,101 696 414,105
TOTAL NON-CONVENTIONAL

ORGANICS 13,463 1,502,013 8,865 136,032 4,598 1,365,951

TOTAL PRIORITY METALS 601,238 68,604 13,232 11,748 588,006 56,856
TOTAL NON-CONVENTIONAL

METALS 1,079,386 1,343,796 285,287 407,104 794,099 936,692

LAll loadings and reductions take into account the removals by POTWs for indirect discharges.
HEM - Hexane extractable material
20il and grease loadings and removals for the metals subcategory are not included in this table.
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